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AIR-DIELECTRIC STRIPLINE 

FIELD OF THE INVENTION 

The present invention relates to the art of transmission 
lines and. more particularly. to an improved air-dielectric 
stripline. 

DESCRIPTION OF THE PRIOR ART 

Transmission lines are known in the art for use in con 
ducting electrical signals. Transmission lines are frequently 
employed for radio frequency signals. 

Radio frequency transmission lines frequently take the 
form of striplines. A stripline includes a conductor that is 
suspended between two ground planes. If the dielectric 
between the conductor and each of the ground planes is air. 
then the stripline is known as an air-dielectric stripline. 
An air-dielectric stripline known in the prior art is dis 

closed in the U.S. Patent to Bauman et al. 4.614.922. This 
patent discloses an upper housing and a lower housing each 
having a channel formed therein with the channels facing 
each other. The housings are constructed of metal and the 
channels are formed as by machining or die casting. A 
substrate of insulating material of the type employed for 
printed circuit boards is located between the housings de?n 
ing upper and lower air chambers. This substrate carries an 
upper conductor and a lower conductor which are intercon 
nected together by suitable vias so that the two conductors 
are at the same electrical potential. The conductors are thus 
suspended in the metal housings with the conductors being 
spaced vertically from the housings by air. The roof of the 
upper housing serves as an upper ground plane and the ?oor 
of the lower housing serves as a lower ground plane. The 
ground planes are electrically connected together. A notable 
disadvantage of such a stripline construction is the com 
plexity and expense of forming of the channels in the 
housings. 

It is an object of the present invention to provide a 
suspended air-dielectric stripline of simpler construction 
than that of the prior art discussed above. 

SUMMARY OF THE INVENTION 

In accordance with the invention. an air-dielectric strip 
line is provided which includes top. intermediate and bottom 
planar dielectric layers spaced from each othm' in parallel 
planes with each layer having upper and lower oppositely 
directed faces. First and second electrically conductive pla 
nar ground planes are respectively attached to the lower 
surface of the top dielectric layer and the upper surface of 
the bottom dielectric layer. First and second planar dielectric 
spacer layers are respectively located between the top and 
intermediate dielectric layers and the intermediate and bot 
tom dielectric layers for maintaining a given spacing ther 
ebetween. Each spacer layer has a channel formed therein to 
thereby de?ne upper and lower air chambers on opposing 
faces of the intermediate layer. A conductive inner trace is 
attached to at least one face of the intermediate layer within 
one of the chambers and is spaced from an associated ground 
plane by the thickness of a spacer dielectric layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other objects of the invention will 
become more readily apparent from the following descrip 
tion of the preferred embodiment of the invention as taken 
in conjunction with the accompanying drawings which are 
apart hereof and wherein: 
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2 
FIG. 1 is a perspective view illustrating one embodiment 

in accordance with the present invention; and 
FIG. 2 is a sectional view taken generally along line 2-2 

looking in the direction of the arrows in FIG. 1. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Reference is now made to the drawings wherein the 
showings are for purposes of illustrating a preferred embodi 
ment of the invention only. and not for the purpose of 
limiting same. 
The air-dielectric stripline 10 is illustrated in FIGS. 1 and 

2 and includes a laminated structure including a plurality of 
planar dielectric layers constructed of suitable non 
conductive material of the type used for printed circuit 
boards. This structure includes a top dielectric layer 12. an 
intermediate dielectric layer 14 and a bottom dielectric layer 
16. These layers are spaced from each other in parallel 
planes with layer 14 being located intermediate layers 12 
and 16. These are relatively thin layers and. for example. 
may each have a thickness on the order of 20 mils. Each of 
these layers has upper and lower oppositely directed faces. 
Thus. layer 12 has an upper face 18 and a lower face 20. 
Layer 14 has an upper face 22 and a lower face 24. Layer 16 
has an upper face 26 and a lower face 28. 
Ground planes 30 and 32 are respectively attached to 

layers 12 and 16. Each ground plane takes the form of a thin 
metal layer which is initially applied to one face of a 
dielectric layer. In the example being presented. each layer 
may be on the order of 1 mil in thickness. Ground plane 30 
is attached to the lower face 20 of the top layer 12 whereas 
ground plane 32 is attached to the upper face 26 of bottom 
layer 16. Ground plane 30 is spaced from the upper face 22 
of layer 14 by means of a planar dielectric spacer layer 40. 
Similarly, ground plane 32 is spaced from the lower face 24 
of layer 14 by means of a planar dielectric spacer layer 42. 
Layers 40 and 42 may be constructed of the same material 
as that of layers 12. 14 and 16. However. layers 40 and 42 
are somewhat thicker and. in the example being presented. 
may each be on the order of 100 mils in thickness. 
A channel is formed in each of the spacer layers 40 and 

42. Thus. a channel 50 of rectangular cross-section. as 
viewed in FIG. 2. is formed in spacer layer 40 and extends 
longitudinally (into the paper). This channel together with 
layers 12 and 14. de?nes an air chamber. Similarly. a 
channel 52 is formed in spacer layer 42. 
An upper conductive inner trace 60 is attached to the 

upper face 22 of the intermediate layer 14. A lower conduc 
tive inner trace 62 in registry with trace 60 is attached to the 
lower surface 24 of layer 14. The traces 60 and 62 are 
located centrally within channels 50 and 52 and extend in a 
longitudinal direction (into the paper). The traces are inter 
connected by longitudinally spaced vias 64 which extend 
between the traces through the intermediate layer 14. The 
vias 64. as is well known in the art, take the form of 
conductive plated through holes in layer 14. These vias 64 
place the conductive traces 60 and 62 at equal electrical 
potentials. 

Ground planes 30 and 32 are also electrically intercon 
nected together by vias 70 and 72. It is to be understood that 
that are a plurality of longitudinally spaced vias 70 and 72 
interconnecting the two ground planes. 
The voltage gradients of the stripline are primarily across 

the air-dielectric in channels 50 and 52. minimizing contri 
bution from the solid layers. 

Air cooling of the stripline may be obtained by air ?owing 
through channels 50 and 52. This may be assisted by 
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providing a pressurized source of air and connecting it to a 
suitable inlet passage 80 in layer 12 so that air may ?ow into 
the chamber 50 and thence longitudinally along the upper 
trace 60 and exit as through an exit passageway 82. It is to 
be understood that a similar inlet passageway and exit 
passageway are provided in layer 16 for connection with 
channel 52. 
The air-dielectric stripline. described above. may be 

manufactured using conventional printed wiring board 
(PWB) fabrication techniques. This preserves much of the 
low-cost characteristics of Ms while attaining a low 
dielectric constant which is close to 1.0 and subsequent low 
conductor losses of the air-dielectric stripline. The construc 
tion also allows for high power transmission, by a forced-air 
cooling of the stripline by air ?owing through channels 50 
and 52 during operation. 
The construction of the stripline may be accomplished in 

the following manner. The intermediate dielectric layer 14 
may be initially metalized on both its upper face 22 and its 
lower face 24. The conductive traces 60 and 62 may then be 
formed by etching away metal from layer 14 by suitable 
techniques well known in the art. Thereafter. the plurality of 
longitudinally spaced vias may be formed to electrically 
connect traces 60 and 62. The bottom layer 16 may be 
provided with its upper face 26 metalized to provide the 
ground plane 32. Also. the upper layer 12 may have its lower 
surface 20 metalized to provide the ground plane 30. Spacer 
layers 40 and 42 may then have channels 50 and 52 formed 
therein. as by milling. The assembly is then put together as 
shown in FIG. 2. A plurality of longitudinally spaced vias 70 
may then be formed so as to electrically interconnect ground 
planes 30 and 32. Also. longitudinally spaced vias 72 are 
formed for interconnecting ground planes 30 and 32. 
Thereafter. the assembly may be suitably heated so that 
bonding agents and the like will cause the assembly to be 
bonded together. 

In an alternative arrangement. layers 12 and 40 may be 
integral as a single layer with channel 50 formed therein. 
The roof of the channel would have attached thereto a 
ground plane. such as plane 30. Also. layers 16 and 42 may 
be integral as a single layer with a channel 52 formed 
therein. The ?oor of this channel would have attached 
thereto a ground plane. such as plane 32. The ground planes 
would be interconnected as by vias. 
From the above description of the invention. those skilled 

in the art will perceive improvements. changes and modi 
?cations. Such improvements. changes and modi?cations 
within the skill of the art are intended to be covered by the 
appended claims. 

Having described the invention. we claim the following: 
1. An air-dielectric stripline multiple solid layer laminated 

structure comprising: 
top. intermediate. and bottom planar dielectric layers 

spaced from each other in parallel planes with said 
intermediate layer being located intermediate said top 
and bottom layers and each layer having upper and 
lower oppositely directed faces; 

?rst and second electrically conductive planar ground 
planes respectively attached to the lower surface of said 
top layer and the upper surface of said bottom layer; 

?rst and second planar dielectric spacer layers respec 
tively located between said top and intermediate layers 
and said intermediate and bottom layers for maintain 
ing said spacing between said top, intermediate. and 
bottom layers; 

each said spacer layer having an airtight channel formed 
therein with longitudinally extending solid sidewalls in 

10 

25 

45 

50 

55 

65 

4 
said spacer de?ning upper and lower air chambers on 
opposing faces of said intermediate layer, said channel 
allowing for forced-air cooling by air following 
through said channel during operation; and 

a conductive inner trace attached to a least one face of said 
intermediate layer within a said chamber and spaced 
from an associated ground plane by the thickness of a 
said spacer dielectric layer. 

2. A stripline as set forth in claim 1 wherein said con 
ductive trace is a ?rst trace and is attached to the upper face 
of said intermediate layer. 

3. A stripline as set forth in claim 2 including a second 
electrically conductive inner trace attached to the lower face 
of said intermediate layer. 

4. A stripline as set forth in claim 3 wherein said ?rst and 
second traces are parallel to each other. 

5. A stripline as set forth in claim 3 including means for 
electrically interconnecting said ?rst and second traces so as 
to be at substantially the same electrical potential. 

6. A stripline as set forth in claim 5 wherein said means 
for interconnecting includes a plurality of conductive vias 
extending from said ?rst trace to said second trace through 
said intermediate layer. 

7. A stripline as set forth in claim 6 including means for 
electrically interconnecting ?rst and second ground planes 
so as to be at substantially the same electrical potential. 

8. A stripline as set forth in claim 7 wherein said means 
for connecting said ?rst and second ground planes includes 
a plurality of electrically conductive vias extending between 
said ground planes through said spacer dielectric layers and 
said intermediate dielectric layer. 

9. An air-dielectric stripline multiple solid layer laminated 
structure comprising: 

top. intermediate. and bottom planar dielectric layers in 
parallel planes with said intermediate layer being 
located intermediate said top and bottom layers and 
each layer having upper and lower oppositely directed 
faces; 

?rst and second electrically conductive planar ground 
planes respectively attached to at least a portion of the 
lower surface of said top layer and at least a portion of 
the upper surface of said bottom layer; 

?rst and second dielectric spacers respectively located 
between said top and intermediate layers and said 
intermediate and bottom layers; 

each said spacer having an airtight channel formed therein 
with longitudinally extending solid sidewalls in said 
spacer de?ning upper and lower air chambers on 
opposing faces of said intermediate layer. said channel 
allowing for forced-air cooling by air ?owing through 
said channel during operation; and 

a conductive inner trace attached to a least one face of said 
intermediate layer within a said chamber and spaced 
from an associated ground plane by the thickness of a 
said spacer. 

10. A laminate-based air-dielectric stripline circuit board 
formed as a unitary article. comprising: 

a multiple layer laminated dielectric structure including a 
spacer dielectric layer positioned between a ?rst dielec 
tric layer having ?rst inner and outer surfaces and a 
second dielectric layer having second inner and outer 
surfaces. the laminated dielectric structure having an 
interior and two side margins that de?ne a width and 
two side margins that de?ne a length; 

an electrically conductive trace attached to one of the ?rst 
inner and outer surfaces of the ?rst dielectric layer. the 
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trace positioned medially of the two side margins that extending solid sidewalls in the spacer dielectric layer 
de?ne the width of the laminated dielectric structure and (11¢ channel allowing for forced-air cooling by air 
and extending along the length of the laminated dielec- ?owing through said channel during operation 
me structure; 11. An article as set forth in claim 10 wherein said 

an clcc'rically_conductivc mfemnce Plan‘? attached to at 5 conductive trace is attached to said ?rst inner surface of said 
least :1 P0111011 of one of the second mner and outer ?rst dielcctric layen 
surfaces of the second dielectric layer; and 

an air gap in the spacer dielectric layer and spatially 
aligned with the electrically conductive trace. the air 
gap forming in the interior and along the length of the 

12. An article as set forth in claim 10 wherein said 
conductive trace is attached to said second inner surface of 

10 said ?rst dielectric layer. 

laminated dielectric su-ucmre an M9“ channcl that 13. An article as set forth in claim 10 wherein said ground 
longitudinally divides the spacer dielectric layer to plane is attached to said inner surface of said second 
provide across the air gap a dielectric constant discon- dielectric layer. 
tinuity in the interior of the laminated dielectric 
structure, the channel being de?ned by longitudinally * =|< * * * 


